The self-assembly of highly organized metalorganic frameworks comprised of metal ions as nodes and bridged ligands as spacers has achieved considerable progress in supramolecular chemistry and material chemistry. [1] [2] [3] [4] The increasing interest in this field is not only because of their intriguing variety of architectures and topologies, but also because of their potential applications as functional materials. X-ray crystallography. X-ray diffraction data of the single crystal was collected at 293(2) K on an ADSC Quantum 210 detector at Beam-line 4A MXW of Pohang Light Source. The crystal evaluation and data collection were done using 0.77001 Å-wavelength radiation with a detector-to-crystal distance of 6.0 cm. Preliminary cell constants and an orientation matrix were determined from 36 sets of frames collected at scan intervals of 5 o with an exposure time of 1 s per frame. The basic scale file was obtained from program HKL2000. 13 The reflections were successfully indexed by the automated indexing routine of the DENZO program. A total of 29,499 reflections were harvested by collecting 72 sets of frames with 5 o scans with an exposure time of 1 second per frame. This highly redundant data set was corrected for Lorentz and polarization effects, and a (negligible) correction for crystal decay was also applied. The space group P-1 was determined by the program XPREP (ver. 6.12, Bruker-AXS). The structure was solved by direct method 14 and refined on F 2 by full-matrix leastsquares procedures. 15 All non-hydrogen atoms were refined using anisotropic thermal parameters. Hydrogen atoms were included in the structure factor calculation at idealized positions by using riding model, but not refined. A summary of the experimental and crystallographic data for compound 1 is presented in Table 1 .
RESULTS AND DISCUSSION
The hydrothermal reaction of CoCO3xH2O, HO 2 CCH 2 CO 2 H, 1,10-phen, and water in the mole ratio 1:1:1:1000 at 150 for 2 d yielded the title compound in 20% yield as red needles. The malonic acid present in the initial reaction mixture was not found in the crystalline product. It is not uncommon for necessary reactants in hydrothermal processes to be absent from the product, while their specific role in complexation remains elusive.
16 It may be that malonic acid acts to form the bicarbonate ion (HCO 3 -). 17 The formal valence of cobalt atom on the basis of overall charge consideration in the formula is Co(III). The oxidation state is conformed from bond valence calculations.
18
As shown in Fig. 1(a) , the structure of 1 contains a six-coordinated cobalt atom chelated by two phen ligands and one carbonate anion. The cobalt center has a distorted octahedral geometry and is surrounded by four nitrogen atoms of two phen (N(1)-N(4) ) and the two oxygen atoms of carbonato ligand, O(1) and O(2). The bite angles of phen and carbonato chelate rings to the cobalt atom are ca. 83.79 (9) o and 69.63 (8) o , respectively, which are almost the same with other complexes.
12 The small bite of the CO 3 2-ligand produces a significant distortion from a regular octahedron, with other angles also deviating from 90 or 180 o ( Table 2) .
Cobalt-nitrogen bond distances (Co-N1 
89.31 Fig. 1(b) .
The IR spectrum of the title compound show characteristic band at 1628 cm -1 for the C=O stretching vibration. The absence of the carbonyl peak near 1700 cm -1 for the carbonic acid indicates the presence of carbonate and/or bicarbonate ion in the formula. 21 The strong absorption band at 3409 cm -1 is assigned to the ν(OH) of uncoordinated water molecules.
In conclusion, we have synthesized a new title compound [Co(phen)2(CO3)]·(HCO3)·4H2O from the reaction mixtures of CoCO 3 ·xH 2 O, HO 2 CCH 2 CO 2 H, 1,10-phen, and water by hydrothermal reaction. It is noteworthy that the complex is the first example of cobalt(III) complex with both carbonate and bicarbonate ion in the crystal structure.
Supplementary materials. Crystallographic data for the structure reported here have been deposited with the Cambridge Crystallographic Data Centre (Deposition NO. CCDC-647828). The data can be obtained free of charge via www.ccdc.cam.ac.uk/ data_request/cif.
